SUMMARY Serum uric acid (SUA) was measured in 512 men and 254 women from two English regions and in 337 men from one Scottish region. Mean SUA levels were the same in the men (5-5 mg/100 ml) and similar in the women (3-9 and 4-1 mg/100 ml). The apparent rarity of gout in Scotsmen cannot be explained by regional differences in SUA levels or in the prevalence of hyperuricaemia (defined as SUA of 7.0 mg/100 ml or over) which was present in 6.6% of the English men and 8 of the Scots 
'In Scotland gout is much less frequently met with than in England . . . and when it does occur it is generally in the upper classes of society and in larger cities, where wines and ales have been largely substituted for whisky.
. Sir Robert
Christison bears similar testimony, for he informed me that he had met with only two cases of gout in the (Edinburgh) infirmary, although physician to it for 30 years, and both subjects were fat and overfed English butlers'. A. B. Garrod in Gout and Rheumatic Gout, 3rd ed. 1876
The prevalences of gout and of hyperuricaemia are known to vary considerably between population groups in different parts of the world (Healey and Hall, 1970 (Fig. 1) . The curves approximate a * When the study was undertaken, uric acid levels were expressed in gravimetric (mg/100 ml) rather than in SI (mmol/l) units, and frequency distribution curves were drawn in classes of gravimetric units. These are therefore retained in this paper, giving the additional advantage of easy comparison with previous epidemiological studies. To convert mg/100 ml to mmol/l, the figure should be multiplied by 0.0595. normal distribution, being slightly skewed towards the higher values, particularly in the women. No individual values were less than 1-3 mg/100 ml or greater than 8-9 mg/100 ml.
Uric acid levels for men were identical in the three regional groups, with a modal class of 5-5-5 9 mg/100 ml and a mean (±SD) of 5-5+1-0 mg/100 ml. The modal class for the Winfrith women was 4 0-4 4 mg/100 ml and for the Birmingham women 3 5-3 9 mg/100 ml, the mean (±SD) being 4 1 ±0-8 and 3.9I0 8 mg/100 ml respectively. Combining the two female groups the modal class was 3 5-3 9 mg/100 ml and the mean 3-9 mg/100 ml. 50 and over (mean 4-3 mg/100 ml). Analysis of variance confirmed that the differences between the age-specific mean SUA levels were unlikely to be due simply to sampling variations (F=2-756; degrees of freedom=9:244; P<0-01).
Although there was considerable overlap between the individual male and female SUA values at most age groups, the mean values were all significantly different at the 1 % level or less, using the t test.
WEIGHT AND SUA The mean SUA levels for each 10-kg weight class are shown in Fig. 3 . The regional groups are combined as there were no significant differences in SUA Comparisons between the 788 normouricaemic and 61 hyperuricaemic men are shown in Table 3 . The two groups were of similar age and PI but the hyperuricaemic men were significantly heavier with a greater LBM and higher blood urea levels than the normouricaemic individuals.
MULTIPLE REGRESSION
A stepwise regression analysis was carried out to determine the relative contributions of each of the independent variables, shown previously to be significantly correlated, as predictors of SUA. The results are given in Table 4 .
Sex was by far the most important predictor of SUA, accounting for 33% of the total variation (percentage variation accounted for=R2 x 100), the other variables adding only another 6%, although with the exception of PI their contribution to the SUA of the combined sexes were all statistically significant. Taking the sexes separately the variables considered accounted for 14 % of the variation of SUA in the women but only for 8 % in the men, with weight contributing 10% in the women and 5% in the men. PI and LBM were also more strongly correlated with SUA in the women than the men (Table 2) (Bywaters and Holloway, 1964) were minimized. The autoanalyser technique for measuring SUA is a colorimetric method and has been reported by most investigators to give readings 0 2 to 0 5 mg/100 ml higher than the more specific enzyme spectrophotometric method (Popert and Hewitt, 1962; O'Sullivan et al., 1965; Evans et al., 1969; Dodge and Mikkelsen, 1970) . However, in our laboratory, comparison of the two methods gives a mean level of 0 3 mg/100 ml lower for the colorimetric method, as has been reported by other workers (Liddle et al., 1959) , and an overall correlation coefficient of 0 97. Storage should only improve the reliability of the method as it allows nonspecific chromogens to decay (Buchanan et al., 1965) .
Comparison of our findings with those of earlier surveys is difficult because of the above provisos and also because earlier nonautomated colorimetric procedures tend to give lower readings, of the order of 0 4 mg/100 ml, than the automated method (Finn et al., 1966) . Nevertheless, it is interesting to compare the present survey with the findings of other surveys in Caucasian adults of a similar age range to our subjects. Table 6 gives the mean levels and the percentage of those with an SUA of 7 mg/100 ml or over in surveys including over 100 subjects. Mean levels in the present study are higher than those in the only previous large scale United Kingdom survey (Popert and Hewitt, 1962) , a finding unlikely to be accounted for entirely by methodological differences. They are also higher in men than those in a Finnish survey (Isomaki and Takkunen, 1969) . They are similar to those of two surveys in the USA (Mikkel- (Zalokar et al., 1972) , and a smaller British study (Finn et al., 1966) . They are considerably lower in both men and women than one other American survey (Acheson and O'Brien, 1966) and three Australasian surveys (Evans et al., 1969; Jeremy and Towson, 1971; Garrick et al., 1972) .
Comparison of their findings with those of earlier Australian studies led Jeremy and Towson to suggest that there had been a true increase in SUA levels in the population over the previous 10 to 15 years and the same argument might apply when the present findings are compared with those of Popert and Hewitt. This would be in accord with the view that 'the associates of a high uric acid are the associates of plenty' (Acheson and Chan, 1969) . However, sampling variation probably plays a large part in the differences between various surveys, particularly where the subjects are selected on the basis of employment or attendance at blood donor sessions.
For such reasons the subjects in this study may not have been completely representative of their regional population. However, when the regional groups were matched separately for age, physique, blood urea, and social class there were no significant differences in SUA levels between the groups (other than between the Winfrith and Birmingham women of social class IV/V). Indeed, the striking finding from this survey was the identical mean SUA level of the three male groups, and the closely similar levels in the two female groups.
The apparent rarity of gout in Scotland is unlikely therefore to be explained by regional differences in SUA values. The prevalence of hyperuricaemia was a little lower, though not significantly so, in the combined English male groups (6 6%) than in the Scottish group (8 0 0%). It may be that Scotsmen are protected from the manifestations of gout in some other way; or, as we suspect, gout may have been uncommon in Scotland in the past but is less so today.
In certain populations and ethnic groups gout is said to be on the increase (Shichikawa, 1968; Talbott, 1976) and it might be expected that this would be mirrored in an increased prevalence of hyperuricaemia. Our findings cannot be taken to support this concept as far as the UK as a whole is concerned since, although the prevalence of hyperuricaemia in the men (Table 6 ) was higher than in one previous survey (Popert and Hewitt, 1962) , it was very close to that in the other English group (Finn et al., 1966) . Selection factors may explain, at least in part, national and international differences, though much higher prevalence rates for hyperuricaemia were found in the French and one Australian study (Zalokar et al., 1972; Jeremy and Towson, 1971) . Similar considerations apply to the women although here there appeared to be closer agreement.
As expected, higher mean SUA levels were found in men than in women. The slight decrease in mean levels in women between the 3rd and 4th age decades is similar to that in other surveys and cannot be explained in terms of variations in obesity (Popert and Hewitt, 1962; Mikkelsen et al., 1965; Evans et al., 1969) . The rise around the menopause has been attributed to hormonal influences (Mikkelsen et al., 1965) , though a recent study carefully matching pre-and postmenopausal women of the same age (menopause defined as no menstruation during the previous 6 months) disclosed no difference between the two groups (Bengtsson and Tibblin, 1974) . This definition of the menopause may not however exclude a falling-off of menstrual blood loss, and hence a rising haemoglobin, which is itself positively correlated with SUA (Acheson and O'Brien, 1966) .
The known association of SUA with physique was also confirmed; it is of interest that there was a stronger correlation with body weight itself than with PI or LBM. Previous investigators have found a higher correlation with PI or relative body weight in men (Acheson and O'Brien, 1966; French et al., 1967) , though our findings are in agreement to the extent that both weight and PI are more strongly correlated with SUA in women than in men. Although women have more adipose tissue per unit body weight than men, they also have less lean body mass and it seems that total weight is a better predictor of SUA than either of the other two physique calculations in both sexes.
The association of SUA with serum urea levels, even within the normal range, is unexplained but has been noted before (Kennedy et al., 1975) , as has an association with serum creatinine (Decker et al., 1968) . Both renal and metabolic mechanisms could account for this; aging may contribute as highly significant correlations of serum urea with age were found in both men (r=0O 201) and women (r=0O 355).
The very large contribution of sex to the total variation of SUA when compared with the other variables implies that other sex-associated factors which have not been taken into account, possibly hormonal (Nicholls and Scott, 1972) , contribute significantly to the sex differences in SUA levels. Age and serum urea are seen to be less important than body weight as predictors of SUA in women, but retain their significance in men. However, the contribution of all these variables, apart from sex, is very small in practical terms.
The absence of a significant relationship between SUA and social class is in keeping with earlier findings (Acheson, 1969) , but true poverty was probably lacking in the groups studied by Acheson and ourselves. 
